Necessity of endogenous GTP derived from glucose-6-phosphate for insulin secretion augmented by glucose under protein kinase A activation.
To investigate the possible involvement of some intracellular metabolic signaling other than the ATP derived from glucose metabolism under protein kinase A (PKA) activation, we measured the insulin secretory capacity stimulated by glucose and other fuel secretagogues using diazoxide-treated pancreatic islets. Under these conditions, we found a signal from a site proximal to glyceraldehyde-3-phosphate (GA-3-P) in the glycolysis to be necessary for glucose-induced insulin secretion. By using several different glycolytic enzyme inhibitors, we found that this proximal signal is derived from glucose-6-phosphate (G-6-P), and that metabolic signaling distal to GA-3-P also is necessary. Mycophenolic acid completely inhibited the augmented glucose-induced insulin secretion, which guanosine could reverse, indicating that the proximal signaling is coupling with endogenous GTP production. In this novel system of metabolic signaling, endogenous GTP derived from G-6-P in the glycolysis elicits the augmentation of glucose-induced insulin secretion under PKA activation in diazoxide-treated pancreatic islets.